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(54) INFORMATION PROCESSING SYSTEM 

(57)Abstract: 

PURPOSE: To eliminate the need for exclusive control between processors 
by arranging packets in mixture in plural processors in a buffer of a data 
transfer processing unit while using a processor number in each packet as 
a read pointer and a write pointer. 

CONSTITUTION: A request publication control section 160 in arithmetic 
processors 100 to 103 adds a start source processor number 1000 and a 
packet number 1 100 to a series, of instruction packages sent from the 
processors 100 to 103. Then a buffer to be written based on the number 
1 100 is selected in data transfer processing units 130, 131, a buffer 
selection control section 1400 reads data from the buffer by using the start 
source processor number as a read pointer by the arrival of a final packet. 
The control section 1400 is controlled by using the start source processor 
as the read pointer and the write pointer and the data read from the buffer 
are stored in a request arrangement register 1300 when the final packet 
reaches. Then a request is started and packets are anranged in the buffer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more processors, the network to which said interprocessor is connected, and the shared memory linked to said network, It 
consists of data transfer processors which connect with said network and connect extended storage. A means to divide into two or more 
packets ****** which directs the data transfer between the shared memory to a data transfer processor, and extended storage to a 
processor, In the information processing system equipped with a means to send out said packet from a processor as a certain requests of a 
series of to a data transfer processor via the network which has a sequence guarantee function A means to add a processor number to each 
packet sent out from a processor. Information processing system characterized by having a means to align on a buffer the packet 
intermingled from two or more processors considering the processor number in a packet as a lead pointer and a light pointer in a data 
transfer processor. 

[Claim 2] Two or more processors, the network to which interprocessor is connected, and the shared memory linked to a network, It 
consists of data transfer processors which connect with a network and connect extended storage. A means to have the instruction which 
directs the data transfer between the shared memory to a data transfer processor, and extended storage to a processor, and to divide said 
instruction into two or more packets. In the information processing system equipped with a means to send out said packet from a processor 
as a certain requests of a series of to a data transfer processor via the network which has a sequence guarantee function A means to add a 
packet number to each packet of the request of a certain single string sent out from a processor, and to detect the last packet in a data 
transfer processor. Information processing system characterized by having a means to perform control which reads data from said buffer by 
the last packet, and the disappearance error detection means of the packet which checks that all packets have arrived at the time of the last 
packet detection. 



[Translation done.] 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the information processing system which performs data transfer instruction between the shared memories 
and extended storage in a multiprocessor system, especially, this invention decomposes a series of requests into two or more packets from a 
processor, and relates to the information processing system sent out to a data transfer processor. 
[0002] 

[Description of the Prior Art] As the conventional information processing system is shown in drawing 4 , drawing 5 , drawing 6 , and 
drawing 7 It has the lock byte 3 10 for exclusive control of request sending out in a data transfer processor on a shared memory 120. Each 
processors 100-103 A request issue means 200 to decode the instruction (henceforth, data transfer instruction) which directs the data 
transfer between shared memories 120-123 and extended storage 140 and 141, and to divide this into two or more packets as a series of 
requests, A packet transmitting means 210 to transmit a packet to a data transfer processor via a network, A lock means 220 to lock or 
unlock the lock byte on a shared memory, It consists of lock success decision means 300 to judge a lock success or un-succeeding. Each of 
the data transfer processor 130,13 1 The packet alignment means 400 which the packet from a processor is stored, and two or more packets 
are aligned, and is considered as one request, A request decode means 410 to decode the request from a processor, A share memory access 
means 430 to perform read-out from a shared memory, and the writing to a shared memory, An extended storage access means 440 to 
perform read-out and the writing from extended storage, It consists of a transfer control means 420 which controls the share memory access 
means 430 and the extended storage access means 440 by directions of the decode means 410, and a notice means 450 of termination to 
judge data transfer termination and to report termination to the processor of a requiring agency. 

[0003] Next, actuation of the information processing system shown in drawin g 4 thru/or drawing 7 is explained. The case where a 
processor lOO publishes data transfer instruction between a shared memory 120 and extended storage 140 is considered. By the request 
issue means 200, the instruction published by the processor 100 is decoded with data transfer instruction. Then, the operation processor 100 
locks the lock byte on a shared memory with the lock means 220, in order [ to the data transfer processor 130 ] to acquire the right of issue 
of a request. When it is judged by the lock success decision means 300 here that the lock was unsuccessful, it reruns until it succeeds. 
When it is judged that the lock was successful, the operation processor 100 divides data transfer instruction into two or more packets with 
the request issue means 200, and transmits this packet to the data transfer processor 130 via a local network 1 10 with the packet sending- 
out means 210. The flag of a processor number and the last packet is added to the last packet of a series of requests by the request issue 
means 200 here. The data transfer processor 130 receives the packet from a processor 100, and stores a packet in the received sequence at 
the request alignment means 400. The request alignment means 400 notifies the completion of request reception for the packet to which the 
last packet flag was added to the request decode means 410 at the time of reception. The request decode means 410 reads and decodes the 
request from the processor 100 stored in the request alignment means 400. Since a request is the transfer to extended storage 140 from a 
shared memory 120, the transfer control means 420 takes out shared memory read-out directions from the request decode means 410 for the 
read-out starting address of a shared memory 120, and transfer length to the share memory access means 430 for every reception and data 
transfer batch. The share memory access means 430 notifies read-out completion to the transfer control means 420 while passing the read 
data to the extended storage access means 440. Subsequently, the transfer control means 420 takes out the write-in directions to extended 
storage from the request decode means 410 for the write-in starting address of extended storage 130 to the extended storage access means 
440 for every reception and data transfer batch. The extended storage access means 440 writes the shared memory read-out data from the 
share memory access means 430 in extended storage 140, and notifies write-in completion to the transfer control means 420. The transfer 
control means 420 judges data transfer termination by this notice, and reports data transfer termination to the notice means 450 of 
termination. The notice means 450 of termination notifies termination of data transfer instruction for the number of a processor 100 to 
reception and the requiring agency processor 100 by local network 1 10 course from the request decode means 420. A processor 100 
receives this notice and unlocks the lock byte 3 10 on a shared memory with the lock means 220. 
[0004] 

[Problem(s) to be Solved by the Invention] With this conventional information processing system, since exclusive control (a lock byte's 
control) was needed by interprocessor at the time of two or more packet sending out of a series of requests from each processor to a data 
transfer processor in order to align two or more packets, the processor had the fault from which it becomes complicated processing an 
overhead greatly by the data transfer between a shared memory and extended storage. Moreover, since management of two or more packets 
sent out as a series of requests was not able to be performed, when a processor broke down during a series of request sending out, there was 
also a fault which serves as a system down, without the ability performing degeneration operation by separation of only this processor. 
[0005] 

[Means for Solving the Problem] The network where this invention connects said interprocessor to two or more processors, It consists of 
data transfer processors which connect with the shared memory linked to said network in said network, and connect extended storage. A 
means to divide into two or more packets which directs the data transfer between the shared memory to a data transfer processor, 

and extended storage to a processor, In the information processing system equipped with a means to send out said packet from a processor 
as a certain requests of a series of to a data transfer processor via the network which has a sequence guarantee function A means to add a 
processor number to each packet sent out fi'om a processor, It is characterized by having a means to align on a buffer the packet 
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intermingled from two or more processors considering the processor number in a packet as a lead pointer and a light pointer in a data 
transfer processor. 

[0006] The network where this invention connects interprocessor to two or more processors, It consists of data transfer processors which 
connect with the shared memory linked to a network in a network, and connect extended storage. A means to have the instruction which 
directs the data transfer between the shared memory to a data transfer processor, and extended storage to a processor, and to divide said 
instruction into two or more packets, In the information processing system equipped with a means to send out said packet from a processor 
as a certain requests of a series of to a data transfer processor via the network which has a sequence guarantee function A means to add a 
packet number to each packet of the request of a certain single string sent out from a processor, and to detect the last packet in a data 
transfer processor, It is characterized by having a means to perform control which reads data from said buffer by the last packet, and the 
disappearance error detection means of the packet which checks that all packets have arrived at the time of the last packet detection. 
[0007] 

[Example] Next, this invention is explained with reference to a drawing. 

[0008] Drawing 1 is the block diagram showing the example of the information processing system by this invention. The information 
processing system shown in drawing 1 The 1st cluster which has two or more processing units 100,101, two or more shared memories 
120,121, the data transfer processor 130, the local network 1 10 that interconnects them, and the extended storage 140 connected to the data 
transfer processor 130, The 2nd cluster which has two or more processing units 102,104, two or more shared memories 122,123, the data 
transfer processor 131, the local network 1 1 1 that interconnects them, and the extended storage 141 connected to the data transfer processor 
131, The global network 150 which connects between the said 1st and 2nd cluster mutually is provided, 

[0009] drawin g 1 - being, processing units 100-103 have the function in which the directions from an operator perform instruction 
processing. The local network 1 10 (1 1 1) has the function to perform access to the shared memory (120-123) made into the purpose with the 
instruction from an operation processor (100-103), the function which sends out an instruction to perform data transfer between a shared 
memory (120-123) and extended storage (140-141) to a data transfer processor (130,13 1), and the function which sends out the instruction 
to other clusters to global network 150. A shared memory (120-123) is written through a local network ( 1 1 0, 1 11). The data transfer 
processor (130,13 1) has the function which aligns the instruction which consists of two or more packets, the function to decode an 
instruction, and the function in which the decoded instruction performs data transfer between a shared memory (120-123) and extended 
storage (140,141). Extended storage (140, 141) is written by the data transfer processor (130,13 1). Global network 1 50 is sent from a local 
network (101-103), it targets the instruction to a cluster, and also it has the function sent out to the local network (101-103) of a cluster. 
[0010] As shown in drawing 2 , in the 1st example of this invention the request issue control section 160 in an operation processor (100- 
103) The starting agency processor number 1000 and the packet number 1 100 are added to the packet of a series of instructions sent out 
from an operation processor (100-103). The buffer which should be written in by the packet number in a data transfer processor (130,131) 
is chosen, and it has the buffer selection-control section 1400 which leads the data from a buffer by using a starting agency processor 
number as a lead pointer by arrival of the last packet. This buffer selection-control section 1400 is equipped with the packet maintenance 
buffers 1200, 1210, 1220, and 1230 controlled considering said starting agency processor number as a lead pointer and a light pointer the 
number of packets (this example four pieces). The data led by arrival of the last packet from the buffer are stored in the request alignment 
register 1300, and a request is actually started after that. Moreover, the sequence between packets shall be guaranteed in the network (a 
local network, global network). 

[00 11] In the 2nd example of this invention, as shown in drawin g 3 , it has the request arrival flags 2000-21 10 in the buffers of each, and 
has the error detection section 2200 which detects the disappearance error of the packet which checks that all packets have arrived in a data 
transfer processor (130,13 1) at the time of the last packet detection of a request with a request arrival flag. 
[0012] Next, actuation of the 1st example of this invention is explained with reference to draw ing 1 and drawing 2 . 
[0013] Suppose that data transfer instruction which performs data transfer to extended storage 140 was published from a shared memory 
120 to a processing unit 100 to the data transfer processor 130. Suppose that data transfer instruction which performs data transfer to it and 
coincidence from a processing unit 103 to extended storage 140 was published. As for data transfer instruction, the packet number to which 
one instruction expresses packet sequence as the starting agency processor number which is divided into four packets and expresses a 
starting agency processor to each packet shall be added. First, the packet number "1000" of the instruction published from the processing 
unit 100 and the packet number "1030" of the instruction published from the processing unit 103 are inputted into a local network 1 10, and 
are arbitrated by the local network 1 10, a packet number "1000" is sent out first to the data transfer processor 130, and then a packet 
number "1030" is inputted into the data transfer processor 130. In the data transfer processor 130, the starting agency processor number 
"100" of the packet number "1000" of the sent request determines the light pointer number "000" of a buffer, and the packet number "0" of 
a request determines the writing to a buffer number "0." Moreover, the starting agency processor number of the packet number "1030" of 
the request sent to the degree determines the light pointer number "002" of a buffer, and the writing of buffer #0 is ♦***(ed) by packet 
number #0 of a request. Next, the packet number "1001" of the instruction published from the processing unit 100 is arbitrated by the local 
network 1 10 like a packet number "1000", and is sent out to the data transfer processor 130. Moreover, the packet number " 103 1" of the 
instruction published from operation Prime Minister equipment 103 is similarly arbitrated by the local network 1 10, and it is sent out to the 
degree of the packet number "1001" of an instruction published from the processing unit 100 to the data transfer processor 130. In the data 
transfer processor 130, the starting agency processor number "100" of the packet number "1001" of the sent request determines the light 
pointer number "000" of a buffer, and the packet number "1" of a request determines the writing to a buffer number "1." Moreover, the 
starting agency processor number "103" of the packet number "1301" of the request sent to the degree determines the light pointer number 
"002" of a buffer, and the packet number "1" of a request determines the writing to a buffer number "1." Similarly, a packet number "1002" 
is sent out from a processing unit 100, and is written in the light pointer number "000" of the buffer number in a data transfer processor "2." 
Moreover, a packet number "1032" is sent out from a processing unit 103, and is written in the light pointer number "103" of the buffer 
number in a data transfer processor "2." The packet number "1003" of the instruction finally published from the processing unit 100 is 
arbitrated by the local network 1 10, and is sent out to the data transfer processor 130. In the data transfer processor 130, the starting agency 
processor number number "100" of the sent request determines the light pointer number "000" of a buffer, and the packet number "3" of a 
request performs the writing to a buffer number "3." Moreover, a packet number "3" determines the lead actuation from the buffer in 
degree timing, and a lead pointer number "000" is determined from a starting agency processor number "100." The lead data from buffer 
number "0"- "3" are made to input into a flip-flop, and request alignment of two or more packets is made to complete. The packet number 
"1033" of the instruction similarly sent out from the processing unit 103 is arbitrated by the local network 1 10, and is sent out to the degree 
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of the packet number "1003" of the request sent out from the processing unit 100 to the data transfer processor 130. In a data transfer 
processor, the starting agency processor number "103" of the sent request determines the light pointer number "002" of a buffer, and the 
packet number "3" of a request performs the writing to a buffer number "3." Moreover, a packet number "3" determines the lead actuation 
from the buffer in degree timing, determine a lead pointer number "103" from a starting agency processor number "103", the lead data from 
buffer #0 - a number "3" are made to input into a flip-flop, and alignment of two or more packets is made to complete. In a data transfer 
processor, these requests are decoded and data transfer between a shared memory and extended storage is performed. If a transfer is 
completed, it will become completion of data transfer instruction, 

[0014] Next, actuation of the 2nd example of this invention is explained with reference to drawin g 1 and drawing 3 . 
[001 5] Suppose that data transfer instruction which performs data transfer to extended storage 140 was published from a shared memory 
120 to a processing unit 100 to the data transfer processor 130. Moreover, as for data transfer instruction, the packet number to which one 
instruction expresses packet sequence as the processing unit number which is divided into four packets and expresses a processing unit 100 
to each packet shall be added. First, the packet number "0" of the instruction published from the processing unit 100 is sent out through a 
local network 1 10 to the data transfer processor 130. The data transfer processor 130 determines the light pointer number "000" of a buffer 
by the starting agency processor number "100" of the sent request, and determines the writing to a buffer number "0" by the packet number 
"0" of a request. Moreover, the arrival packet management bit 2000 of the light pointer number "000" of a buffer number "0" is set. Next, 
the packet number " 1 " of the instruction published from the processing unit 1 00 is sent out through a local network like a packet number 
"0" to the data transfer processor 130. The data transfer processor 130 determines the light pointer number "000" of a buffer by the starting 
agency processor number "100" of the sent request, and determines the writing to a buffer number "1" by the packet number "1 " of a 
request. Moreover, the arrival packet management bit 2100 of the light pointer number "000" of a buffer number "1" is set. Similarly, a 
packet number "2" is sent out from a processing unit 100, and is written in the buffer number in a data transfer processor "2." Moreover, the 
arrival packet management bit 2020 of the light pointer number "000" of a buffer number "2" is set. The packet number "3" of the 
instruction finally published from the processing unit 100 is sent out through a local network 1 10 to the data transfer processor 130. The 
data transfer processor 130 determines the lead pointer number "000" of a buffer by the starting agency processor number number "100" of 
the sent request. Coincidence is made to input the lead data from buffer number "0"- "2", and the, data of a packet number "3" into a flip- 
flop, and the request of two or more packets is made to complete. Moreover, the management bits 2000-2020 corresponding to the starting 
agency processor number "000" of an arrival packet management bit are sent out to coincidence at the error detection section, and the error 
detection section checks that all packets have arrived, when the packet has disappeared, it reports a packet disappearance error, and it 
performs **** operation by separation of only this processor by the starting agency processor number. 
[0016] 

[Effect of the Invention] As explained above, according to this invention, at the time of two or more packet sending out in the data transfer 
processor from each processor, it becomes exclusive control needlessness by interprocessor, and an overhead is lost to a processor by the 
data transfer between a shared memory and extended storage. Moreover, when management of two or more packets sent out as a series of 
requests is completed and a processor breaks down during a series of request sending out, degeneration operation by separation of only this 
processor is attained. Moreover, the buffer of the last packet becomes unnecessary and the amount of hardware can be reduced. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is the block diagram 
[Drawing 2] It is the block diagram 
[Drawing 3 J It is the block diagram 
[Drawin g 4) It is the block diagram 
[Drawin g 5] It is the block diagram 
[Drawing 6] It is the block diagram 
[Drawin g 7] It is the block diagram 
[Description of Notations] 
100-103 Processing unit 
110-111 Local network 
120-123 Shared memory 
130-131 Data transfer processor 
140-141 Extended storage 
150 Global Network 
160 Request Issue Control Section 
200 Request Issue Means 
210 Packet Sending-Out Means 
220 Lock Means 

300 Lock Success Decision Means 
310 Lock Byte 

400 Request Alignment Means 
410 Request Decode Means 
420 Transfer Control Means 
430 Share Memory Access Means 
440 Extended Storage Access Means 
450 Notice Means of Termination 
1000 Starting Agency Processor Number 
1100 Packet Number 
1200-1230 Packet maintenance buffer 
1300 Request Alignment Register 
1400 Packet Maintenance Buffer Selection-Control Section 
2000-2080 Arrival packet management bit 
2200 Error Detection Section 



[Translation done.] 



of the example of this invention. 

of the request alignment control section in the 1st example of this invention, 
of the request alignment control section in the 2nd example of this invention, 
of the conventional example, 
of the shared memory in drawing 5 . 
of the data transfer processor in drawing 5 . 
of the operation processor in drawing 5 . 
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g^yN-:^-y ht{i'J^'xxb^%tT¥^gl2 0 0lcJ:'97'D 
•fe 'y-9-#^i:S!^A-:>- y-coyy^/if mm n l>, r- 
rJ-iSiiJaa^ai 3 0{i, ra-^yflOOi^C^cOJ^y 
y h ^gft L. gfiL/::li#t 'J ^'xx hS?i|^S4 0 
0tA-^r.y h^mitl, mm^-^-ir y h7 7/<^ft!lD$ 
il/c^N-:5^-y h $r^flB$. U ^'XX hS?iJ#g4 0 0(i»j 

^'xx h^ti^li U ^'xx MgS!^S4 1 oi,zmm 

I . u ^'xx hfm^m 1 0 14 u :J'xx h mmm 

0 0l2^Stt$ix/>;rn-fe>y9-l 0 0*^/i.cOU ^'XXh^: 
M^tiJLi5li^-t-i>« y :7xxh*ift^;<t 'J 1 2 0*>^> 

tma^miA o^com.mx'hhcox\ mmmm^^ 
4 2 o{4, •j^'xx mm^m i o*^'^**^^ u i 

2 0coS!^^^ttit^i&Th'l/X, lKjM;g2rg{tK0, r- 

:?tejii3i&a#{astc*^r;'tt y T^-fex#S4 3 0 tcw 

X#S4 3 0{4. m^^LtzT-9t:Wmi.mM.7y 
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(i, 'J ^'xx hmu^mA 1 o*^A,te5sifiii^a 1 3 0 
mizmB^mr^-tx^m 4o^znixti.mi 

#a4 4 0(i. i^^^^'JT^-tX^mSOii'^cO^ 
«-^^'JgE;?^|±JUT-:?€rfi£36iei^Sl4 OA.S#ii 

«#a^^T^lK3l$i|ffll¥S4 2 0tii»1-|.. Ik 

mmm^m 2 0 jic (T^mmz^ 0 r- rJ'ismiiiT ^i^j 10 
mi. mmmm5o^zT-mmmjm^-r 

^'1 1 oiSit'iiftrtl., oo{i*ii»^ 

Sft. P-y:?¥S2 2 0tCj:'5^^^tU±<00-y:?A 
^ h3 1 OSrTyo«y^'-rS. 
10004] 

7 h $r mn $ -ti-S fca'>7•a^r -y -trat'SMWP ( a .y 

tz. -jic7)iJr?X^hi;L-Cjilttl$^i41SliC«OVN'^-yh 

xmmmm^}K'^ri.zi^xTJ^y^yb^j:i,xAhSb 

-yfz. 30 
[0005] 

lSr^S:«-1SIS«0A-ir.y htC^giJ-tS^^i, frieA'ir.y 
N$-rD-fey9-*>4>Ji|l;?filiiEi5tg^*-r§^-y 

■fe -y^m^^wmthm.. 'f-'^mmmm.nz)-^ 

^•yM*)<^rD-fe y^S-^5r'J-K;K^y:?. ^'f b^t 
y:? h LTSIS<7)7-0-b •y-^A>/i>i7)^g:iS -y h 

■^hh(r)X'hh> 

[0006] *^B^{i, :®i!ctforo-fe . ro-b -/ 
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-mmmmmm^com^ tut tessiens^s t ^orai 

*>'^ii/^imtg^«-t--i.^>-y b ^-m^x-r-m 
mmm^W-iznL. j)i>-acoy^'x^ht LriitB^ 

mmmm=^XTMzt5\^X . ro-fe^y 

bt^-^-y h#-t^f«aL. f-rnxmrnrnzm 
A-^r.y h^^aii^, i-Kxco^-^^^y b*WttV^|,Ct 

[0007J 

imm] mz:^miz^\>^x . mmmmLxmm 

I. 

[ 0 0 0 8 1 0 1 Ji. *I^B^c j: s ffifgMai^XrAra 

mmmi^^tmmmx'tih. miiz^tmrnmi^xy- 
mmm$^mmmmioo. 101, mmm 
1 2 0. 121. T-^iKiii«ia^ai 3 0, 

n<b^ffl3:«8S-tl.o-;&;>^>7 hv-^ 1 1 0. T- 

:j'?6j*wiiiai 3 0 izmn^timmmmmi 4 0 

»iK«)i«a«!asai 02, 1 04, 

122. 123. T-i-liiSJflaSBlSl, -fHiiS 

fflsffiarao-^ju^-yh-p-fi 1 1. t— ^'(Sill 
1 3ii;ts«sn6a:iS5S«sai4isflr6S2ro 

t> =7 7. 9 . msesi, S!2« i^^X^^'laJs: 18 5 ic IS K 

•fi :/n-/^yl^;t-7 hy-^'150tsa«rs, 

[0009] Hifci^T, 'Hm^m^m.ioo-ios 

^rL.TV%|.. D-;>^;l/:t-y 1 1 0 ( 1 1 1 ) « 

. mnru^-/^ ( 1 0 0 - 1 0 3) *>/c><Oi^^(cJ: "3 

swt-tsft^r^^ u (1 2 0 - 1 2 3) /\<7)r^-fe:x 
mm^t . «*p<t'j ( 120-123) tm&i 
i^a ( 1 4o~i4 1 ) ^<r)T~9^m.^'^onm) 
^^^T—^mmmm. ( 1 3 o , 131) A^iMtm-f 

hW^ii . \'iL9yX^^cry^'%^yu-;i)V^- y hV- 
^' 1 5 0^jMtli-ri>Mfigfc S:WtTV^|>. ft^^^r'J 
(1 2 0 - 1 2 3) {in— ^;l':^-7 (110, 

111) ^irLx^^?)-m%^ixh, T-^mmmm. 

(13 0. 1 3 1) {i, m^<r>f^'r 7 h*><i>^l.^^$- 

Oft^^t 'J (1 2 0- 1 2 3 ) tteSSIEIfJIE 

(14 0. 141) Wi<r)T—^U=&V^om^>, 
TV^I,. fe5liE1i^S (14 0. 141) ktr—^mM 

vm^w. (13 0, 1 3 1 ) iCcfc O0!^s# $^11.. / 

DWN'/l':^7 ^"7—9 1 5 0 ti. 0-;<?/U^7 hV-^' 
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(10 1-10 3) *^tf>jM^ixT < im:!' yX:^^<7)^ 

( 1 0 1-^103) ^mmi-mmi^ix^^^, 
1 0 0 1 0 ] 1 <7)mMmx'{i. miizifki-x 

OtC. MM-y'O-^Z-y-tl 1 0 0 - 1 0 3) rtc7)ij^xx 
h^ff^WSB 1 6 Ob , iS^rP-fe •y-t ( 1 0 0~ 1 0 
3) *^^>j*J±iSiXl>-ji<7)^^cO>'N°^-y btCSilTCTO 
•fe-y-tS-tl 0 0 0. A-^r.y 1 OOS:#JdL. 

T-:?feii*!!iagS( 13 0. 131) [Hizy^-y y h# 

•y b J; 0 ^ •/ 7 T <b<Of '- S: , imytra 
-b -y-tS-^^ 'J- K;K>f y:? fc LT U - HSrffs ^N'-y 7 

riimijffligB 14 0 0 ^fiSx 5 . z^^^-y yrmmm 

•y7rl200. 1210, 1220. 1230 tr^^-tr 

•yhW izmmmmX-mm) miX^^l. mm^-^^-y 
bcommzX 7 7 r 'J - ¥^iltzT-:$'ii U ^ 

:Lxhmn]^i^x^i 3 0 0 tias^^n. -eofiu^'x 

hV-^ (n-X?;l^^-y ^n->'\';P;T->y 
-^') ■CiSiiE$iltV>|,tc7)t-ri., 
[001 13 *»w«>«2«3s«!mT'{4> HSlc^^-fJ: 

^tl, >'N'y7r#^tl'J?xxh?iJ«7 5^2 0 0 0~ 

2 1 1 o^wL. T-^iKiMitas^-a 

(13 0. 131) 'J^7XAhC7)g:$|M°^.y 

vmmyy^^zX 'onU-th^^'r y h<7)M*X7-S:ei 
ai-ri.X7-^tUSP2 2 0 0 2rWL.TV^|., 

[00 121 

[0013] 'm.%mmw. i o oA^^^T-^j'iEj^Mag 
ffi 1 3 0 ic« UT , ^-^^ ^ 'J 1 2 0 <bte5Siei^^a 

wzttt . mmz. mw-umms i o 3 *^a> 
mmimmmi4 oiznif-mm^:ffoT-:?mM 

3!)<4 -tJO^t^r y h iZj^Pl^n. #^«0A-^ .y h (^SilTE 

rn-t •y-^-sr^-rieKTcTo-b •y^fs-f•t . A^^^-y hm 
■ 1 00 0- i:. mn^mmmiost^f^^n^ 

tlfvr^^COv'N'^r .y hs ^ • 1 0 3 0" {i:n-;^;l/:t^ 7 h 
y-^' 1 1 OizXfi^tl. P-;&yM--y hV-:?' 1 1 0 
t-plf?$il, A-^ .y hm "10 0 0" ifimUZT—^ 

mmm^m.\ 3 0 'vjMiii^n , mz^-^'r-y 

0 3 0" tii^-^mmmmmi3 0{.zxi}^ixh. f 

-9mm^m.\3Q)X\i. jii^>ii-c#ycij^xxh 

WN-^r .y "10 0 0" cOiSiiTcrn-b 7-9^^ 
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"100" \,Zl^)^y7r(r)'yA "0 0 

0" ^^^L , 'J^x;?.h<r)A-y.yh#-f "0" (CiD 

j||^>il-C#;t'J^'x;^h<7)A-ir.y hS^ "1 030" CO 

giJTCT-p-fe -y-tS-f-t J: 0 A'.y 7 r co^-^ h*^^ y:? 
#^"0 0 2" Sri^Jgu - 'J ?xx hcOA-^ .y 
0 J; 0 A' .y 7 r # 0 ji;^ S-^ S-t S , 'di^zM 

1 0 0 ii*t:.W^%i\.fz^^<nn'r «y 

"10 0 1" (4^°^ -y " 1 0 0 0 " t |5l«t;p- 

10 ;&;p^-y h v-^' 1 1 ot-filffSix, T-^teiiJaa^ 
a 1 3 O^iiai^ixl. . ^^vi-OTSa^^S l O 3i)^io% 
ff§ii!ttf&^<OA-y .y hS-^ "10 3 1" i,|Hl;»(cp- 

. f])v%'yvr;—7 1 1 0Tii^?§ti, 'mmm^m-i o 

OA^'illff ^iX/c^^CTjyN'^r .y " 1 0 0 1 " 

t=T-^<Ej||J(!Mlia 1 3 O'^iMSi^tlS. T-^'teJM 
SPIgBl 3 0t'{4, jS<^ixT#/i'J^'xxhc7)yN-^.y 
"10 0 1" C7)gt!j7t;rp-fe y-t*-^ ■ i o o ■ 
tcj;0^s;.y7rco^^ h--K-f y^#^ "0 0 0" S:;^?^ 
U^xxbc?)A-ir.yhS#- 1 - ^^J;0>'^'■y7T# 

20 # "1" ^c7)»#a^^;^^i-s, tt::d^\.z^ioiix% 

rz^) :7xx hc7)y\»^.y " 1 3 0 1 " (0@iJ7U7°o 

■fe y-9^-^- 10 3- lcJ;'9A'.y7TC7)7^ h'-J^^ y^?" 
S-^ "002" S-^^u , 'J rJ'x;^ Hc^a'^ -y h## 

" 1 " i>zX 0 A--y 7 rS-^ " 1 " '\.ffym%^^^^\-k'&-t 
h . wm^zn'r -y "1 0 0 2" iimnmm^m i 

"2" h?K'fy^'#^ "0 0 0" 'vs^a**! 

^. ii/'^A-^.y "1 0 3 2" mmmmm 0 

3*^4.)Mtll$nT-^lKi^3!!iagMl*Ic^A-.y 7 r#-^ 
30 "2" t7)7^ h.-K-<>:J'#-^ "1 0 3" ^vtf^aiit 

4. mtjiffxasiiai oo^^/^^fif^ti^r^^coA- 

^>yh#^ "1 0 0 3" {4P-;!7yM-yh7-^ 1 1 0 

r-^^^mammsisoxii. m(>iix^t:v^'±:^ 

hommtra-t-y-^m^m " l O O" i,zX 0A'-y7 
rff^y^Y^^^y-S'm "0 0 0" Sr^Su , U^XX 
h<7)A-^r.y "3" iciOA'.y7rS-^ "3" ^CO 

*:^v:A^-yb## "3" 
5 y i?'t-c50 A- -y 7 r *^ c7) ij - H iif^ S:^^ L , ^agiTi: 
40 TP-fe -y "10 0" 'J - h';K^ >- " 0 
0 0" ^m%-fh> A'-y7r#-^ "0" - "3" *»<^C0 
U - h' T- rJ' Sr 7 y «y 7*7 n -y r A:*J § '^Wk<r)f 
•y h O ij ^ x;?. h S?') ^^T $ -ti: I. , |5iai:?m5fta^ 
SI 0 3*^'o)SaiSil?t#^c7)y\-^.y "10 3 

3" {4P-;*>M-y hV-^' 1 1 OTlfflf?$n, ?lfl[*a 
ana 1 0 0*»^.iliJli$ii.^^'J ^'x;^ h<7)A-^>y hm 
"10 0 3" cr)iXl<Zr—^W^&^mmm. 1 3 O^jltii^ 

^7)SilI7E;7•p•^:•y^f#•f• "103" J: 0>'^'•y 7 r<!07 
50 h?K-f V:?*-^ "0 0 2" Sr^^L . 'J^'XXb<7)yt 
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^^•yh#-f "3" {^J:0^^'•y7r#•f "3" 

t;tA-^.yh#-t "3" tcj:*)<^:^'f Sy^•■ 
7-*f#-f " 1 0 3 •■ *>^> h'sK'f "10 3" 
S-^Sl . yN'y^rttO-S^ "3" i}^^m-Yr- 
^' ^ 7 ij 7 r 7 o y rt3 A^) $ it^SSt^y .y h wS?ij 

tit. 

[0014] mzm 1 . 113 S:#BSL-C . *^0fl«O^2 

[0015] rim^aa^i 1 0 ot-h'f—^mmmm. 
s 1 3 0 (cs^ LT . ft^^ ^ 'J 1 2 0 t^hmimm. 

c7)yN-^ -y h tcr}i-f"]$n. ^7)y>f^ .y h {^jisLjaaiia 
1 0 0 m-tmnmmms^t. -y vm^im 

s^xaa^ai 0 o*><i>^fif$^i^tfe^c7)A°^.y 

"0" {in-^^yi-^-y hy-^' 1 1 OSt^Lt-^^'IkjM 

jiaaiis 1 3 o^iiai^ixi. , T—S'^wmm. 1 3 

Ott . jI<on-C#yv:U:?x;?.h<7)e«)7trn-fe>y9-#-t 

"100" ^cJ;0^^'•y7TO7^ h^-f,>^#-^ "00 
0" Sr^^L. , ';^xXh(7)yN":/-y h#-^ "0" tcj: 0 
v<-y7T#^ "0" ^(7)S^a.^2rj^^-t'&. ^Jt. 
•y7r#-^ "0" <7)7-< Vii^^y-^mn "000" <7)|iJ 

«yN'^ y htat'-y h 2 0 0 0 ^-b -y h-ri., mzm% 

" 1 " <i>N°y -y h#-f " 0 " i: |5l:K(c. 'Q-:^)lA^ -y h 
y-^'S:frLT-:J'!|SilliMJISl 3 O^ilJtiJSni.. 

T-r^iEjMxaa^si 3 0it . mhixxtfz')9:i^xv 

OSi)7C7°n-b-yHf#-f- "1 0 0" tci 0^^'•y7rO7 
>f "0 0 0" Sri^^t , 'J^x;?.h(7)A- 

^r.y hS-t " 1 " {=J; 0^^'-y 7T#^ " 1 " '\<7)»#ji 
li^c, A'y7rS-^ "1" (Dy^Vr^A 
y9m^ "0 0 0 " <7)SiJ«>'>"^^ y h'Sah'-y b 2 1 0 0 

s-b-yhti.. i5i«{=A-:^-y hs-^ "2" mnmm 
s 1 0 0 *><c,jitii $ iiT- 9 mk>)mmM.n<r>f^ -y 7 r 

#^ "2" A.tf#atni.. ^/i. A'.y7r#^ "2" 

07^ h'+^'f y?^^ "0 0 0" mm^^^r-v hfat' 

•y h 2 0 2 0 Sr-b -y h-r ■& . Sf*t::i»»«iaiga 1 0 0 

*»4>llff§tLJt^^<0A-^.y "3" {in-;^;M- 

■yh^-^^ l 1 OSr^OLr-^flsjMJaagai 3 0^3* 

'J 9:lx h0^7crQ-fe-y*f#^#-f- " 1 0 0" 

0>'N*'y7T<:OU-K;jt^y^'#-^ "0 0 0" Sr^^l" 

^<"y7rm^ "0" - "2" *^<iO'J-h'T-^'fc 
iUVN-^r-y "3" tfOT-^'S-7U ■yr7D yr(C 
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{C7r-ys;-/\.y h-*5^<;5r|,. -Mc^'j^xxh 
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